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APPARATUS FOR PREVENTING AN IMAGE 
BLUR PREVENTION DEVICE FROM 

CHANGING STATES DURING AN IMAGE 
RECORDING OPERATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an apparatus used for 

Suppressing or preventing an image blur generated due to, 
e.g., a hand Shake. 

2. Related Background Art 
Conventionally, Video cameras and Still cameras, each of 

which has an image blur prevention function for preventing 
an image blur caused by a hand Shake upon photographing, 
have been proposed, and Some video cameras are commer 
cially available. 
As an image blur prevention apparatus (to be referred to 

as a blur prevention control apparatus hereinafter) for pre 
venting an image blur even when a camera vibrates upon 
photographing, various Systems of apparatuses (for 
example, a System of changing the focusing position by 
deflecting a transmission light beam by displacing Some 
lenses in a photographing optical System) have been pro 
posed. 

The conventional blur prevention control apparatus for a 
camera has the following practical problems to be Solved. 
The relationship between the type of camera and the blur 
prevention control apparatus will be explained below to 
clarify these problems. 
When a photographer takes a picture of an objects he or 

she selects the ON or OFF state of the blur prevention 
control apparatus by Systematically discriminating the focal 
length and shutter Speed of the camera and a hand Shake 
state by himself or herself via a finder. For example, even 
when the focal length is as large as 300 mm, and a hand 
Shake via the finder is conspicuous, if the Shutter Speed is as 
high as 1/500 sec, the blur prevention function is not 
required. On the other hand, even if the focal length is as 
Small as about 100mm, and a hand Shake is not conspicuous, 
if the shutter speed is as low as 1/60 sec, the blur prevention 
function is required Since a blur is recorded on an image 
plane. 

In other words, the photographer is required to have the 
capability of instantaneously selecting the ON/OFF state of 
the blur prevention control apparatus on the basis of various 
kinds of information. 

Thus, a conventional camera with an image blur correc 
tion or compensation apparatus has Switching or Selection 
means for Switching the active or inactive State of the image 
blur correction apparatuS AS one of the Switching or Selec 
tion methods, the assignee of the present applicant discloses 
a method of Selecting the active or inactive State of the image 
blur correction apparatus by a photographer using a special 
purpose Switch (to be referred to as a manual Switching 
method hereinafter) in, e.g., Japanese Laid-Open Patent 
Application No. 4-95933. In the camera of this proposal, a 
Switch for Selecting the active/inactive State of an image blur 
correction function is provided to an exchangeable lens of a 
Single-lens refleX camera. When the Switch is Set at an active 
position by a photographer, the image blur correction func 
tion is activated in response to the ON operation of a first 
Stroke Switch of a release button. 

However, this Switching operation is very troublesome for 
normal users. On the other hand, recent cameras tend to have 
many operation Switches. With Such a tendency, it is not 
preferable for users to add another Switch for a blur preven 
tion function. 
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2 
Of course, if the blur prevention function is activated in 

all photographing States, the above-mentioned problem will 
not be posed. However, when the blur prevention function is 
always activated, quick consumption of a battery poses 
another problem. 

In the above-mentioned manual Switching method, once 
the active/inactive State of the image blur correction function 
is Set, the active/inactive State of the image blur correction 
function cannot be quickly Switched if it is required to 
instantly Switch the image blur correction function, and a 
photographing operation must be temporarily interrupted. 
When the blur prevention control apparatus is applied to 

a single-lens refleX camera in which a lens is detachable 
from a Camera body, a hand Shake State can be easily found 
Since most Single-lens refleX cameras have high finder 
magnifications. Furthermore, Since the Shutter Speed is dis 
played inside or outside the finder, skilled photographers can 
select the ON/OFF state of the blur prevention control 
apparatus based on Such information, as described above. 

However, necessity of the blur prevention function is not 
limited to Such Single-lens refleX cameras, and the blur 
prevention control apparatus must be equipped in cameras 
Such as compact cameras, which can be easily operated. 
However, when the above-mentioned known apparatus is 
equipped in a compact camera, the following problems must 
be solved. 

In general, most compact cameras have finder magnifi 
cations lower than that of Single-lens refleX cameras, and 
hence, a hand Shake State caused by a photographer himself 
or herself is not easily found. Furthermore, in most compact 
cameras, the Shutter Speed is not displayed. Therefore, the 
criterion of discrimination of the ON/OFF state of the blur 
prevention control apparatus in a compact camera is only the 
focal length and an environmental brightness (the Shutter 
Speed is discriminated based on the environmental 
brightness), and a photographer may unexpectedly take a 
blurred picture without activating the blur prevention func 
tion in a Situation wherein the blur prevention control 
apparatus must be turned on to perform a photographing 
operation. 
AS another conventional method of Switching or Selecting 

the active or inactive State of the image blur correction 
function, Some methods of activating the image blur cor 
rection function when a camera determines the necessity of 
the image blur correction function (to be referred to as an 
automatic Switching method hereinafter) have been pro 
posed. For example, in Japanese Laid-Open Patent Appli 
cation No. 4-56831 proposed by the present applicant, a 
detected image blur amount is compared with a predeter 
mined value, which is Set in advance, and if the image blur 
amount is Smaller than the predetermined value, the image 
blur correction function is automatically inactivated. Also, in 
the proposal of Japanese Laid-Open Patent Application No. 
2-181741, if it is recognized that a camera is fixed to a 
tripod, the image blur correction function is inactivated. 

However, with the automatic Switching method, when a 
Switching operation against a photographer's will is made, it 
cannot be stopped. More specifically, the active/inactive 
State of the image blur correction function is Solely deter 
mined by the camera, and the photographer's will cannot be 
reflected. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a camera 
with an image blur correction function, which can eliminate 
a troubleSome operation associated with a Setting operation 
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of an image blur correction mode, and can arbitrarily change 
the image blur correction mode in correspondence with a 
photographer's will. 
One aspect of the invention is to provide a control 

apparatus which is adapted to prevent an image blur in a 
photographing apparatus and is adapted to be used in an 
image blur prevention apparatus which changes an image 
blur prevention effect by inputting a predetermined signal, 
comprising a control portion for regulating the change in 
image blur prevention effect of the image blur prevention 
apparatus upon input of the predetermined signal during 
image recording of the photographing apparatus. 

With this arrangement, the image recording result can be 
prevented from being adversely influenced by the change in 
State of the image blur prevention apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing a camera blur 
prevention control apparatus according to the first embodi 
ment of the present invention; 

FIG. 2 is comprised of FIGS. 2A and 2B showing 
exploded perspective views of the detailed arrangement of 
the camera blur prevention control apparatus according to 
the first embodiment of the present invention; 

FIG. 3 is an exploded perspective view showing the 
details of a mechanical Structure portion of the arrangement 
shown in FIGS. 2A and 2B; 

FIG. 4 is a circuit diagram showing the detailed circuit of 
the electrical structure of the arrangement shown in FIGS. 
2A and 2B. 

FIG. 5 is comprised of FIGS. 5A and 5B showing block 
diagrams of the camera blur prevention control apparatus 
according to the first embodiment of the present invention; 

FIG. 6 is a flow chart showing an example of the control 
operation executed in a blur prevention discriminator 112 in 
the arrangement shown in FIG. 5B 

FIG. 7 is a circuit diagram showing the detailed circuit of 
a driving range detector 113 in the arrangement shown in 
FIG. 5B; 

FIG. 8 is a chart showing the relationship among the 
waveforms of an output Signal from a blur angular Velocity 
Sensor and a hand Shake vibration, and two signals inter 
locked with the operation of a release Switch of a camera; 

FIG. 9 is a chart showing the relationship among a hand 
Shake vibration, a Signal output from the angular Velocity 
Sensor, and the driving position of a correction lens upon 
exposure of a camera, and showing a shift in Stop position 
of the correction lens when blur prevention is not performed; 

FIG. 10 is a chart for explaining the necessity of blur 
prevention during exposure of the camera; 

FIG. 11 is a chart for explaining the operation of the 
correction lens executed when blur prevention is started 
during eXposure of the camera; 

FIG. 12 is comprised of FIGS. 12A and 12B showing 
block diagrams of a camera blur prevention control appa 
ratus according to the Second embodiment of the present 
invention; 

FIG. 13 is comprised of FIGS. 13A and 13B showing 
block diagrams of a camera blur prevention control is 
apparatus according to the third embodiment of the present 
invention; 

FIG. 14 is comprised of FIGS. 14A and 14B showing 
block diagrams of a camera blur prevention control appa 
ratus according to the fourth embodiment of the present 
invention; 
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4 
FIG. 15 is a block diagram showing a camera with an 

image blur compensation function, which is used in each of 
the fifth to eighth embodiments of the present invention; 

FIG. 16 is a top view of a camera in the fifth embodiment 
of the present invention; 

FIG. 17 is a table for explaining the operation of the 
camera in the fifth embodiment of the present invention; 

FIG. 18 is comprised of FIGS. 18A and 18B showing flow 
charts of the operation of a camera microcomputer accord 
ing to the fifth embodiment of the present invention; 

FIG. 19 is a flow chart showing the operation of a lens 
microcomputer according to the fifth embodiment of the 
present invention; 

FIG. 20 is a table for explaining the operation of a camera 
in the sixth embodiment of the present invention; 

FIG. 21 is a top view of the camera in the sixth embodi 
ment of the present invention; 
FIG.22 is comprised of FIGS. 22A and 22B showing flow 

charts of the operation of a camera microcomputer accord 
ing to the Sixth embodiment of the present invention; 
FIG.23 is comprised of FIGS. 23A and 23B showing flow 

charts of the operation of a camera microcomputer accord 
ing to the Seventh embodiment of the present invention; 

FIG. 24 is a table for explaining the operation of a camera 
in the eighth embodiment of the present invention; 

FIG. 25 is a view for explaining the operation of the 
camera in the eighth embodiment of the present invention; 
and 

FIG. 26 is comprised of FIGS. 26A and 26B showing flow 
charts of the operation of a camera microcomputer accord 
ing to the eighth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A blur prevention control apparatus according to the first 
embodiment of the present invention will be briefly 
described below with reference to FIG. 1. 

FIG. 1 is a perspective view of a lens barrel which is 
equipped with a blur prevention control apparatus proposed 
by the assignee of the present applicant, and is presented to 
explain the outline of the blur prevention control apparatus. 

Referring to FIG. 1, the lens barrel comprises an outer 
cylinder 82 of the lens barrel, an inner cylinder 84 accom 
modated in the outer cylinder 82, an angular displacement 
detection means 83p which is attached to the outer circum 
ferential Surface of the inner cylinder 84 to detect an angular 
displacement of a pitching P of the lens barrel, an angular 
displacement detection means 83y which is attached to the 
outer circumferential Surface of the inner cylinder 84 to 
detect an angular displacement of a yawing Y of the lens 
barrel, a correction lens 80 for preventing an image blur on 
the Surface of a film 88 even when the lens barrel is vibrated, 
a correction lens holding frame 81 which holds the lens 80 
and is arranged to. face the rear end face of the inner cylinder 
84 to be movable in the vertical and horizontal directions, a 
coil 86p which is attached to the holding frame 81 and 
constitutes a first electromagnetic driving means for moving 
the holding frame 81 in the vertical direction, a coil 86y 
which is attached to the holding frame 81 and constitutes a 
Second electromagnetic driving means for moving the hold 
ing frame 81 in the horizontal direction, a vertical position 
detection means 87p for detecting the position and moving 
amount of the holding frame 81 when the holding frame 81 
is moved in the vertical direction by the first electromagnetic 
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driving means, and a horizontal position detection means 
87y for detecting the position and moving amount of the 
holding frame 81 when the holding frame 81 is moved in the 
horizontal direction by the Second electromagnetic driving 
means. Each of the angular displacement detection means 
83p and 83y is constituted by a detection means comprising, 
e.g., a Vibration gyro as a known angle measuring device, 
and a calculation circuit for integrating an angular Velocity 
output to convert it into an angular displacement. Each of the 
position detection means 87p and 8.7y for detecting, e.g., a 
change in position of the correction lens holding frame 81 is 
constituted by a light-emitting element comprising an infra 
red light-emitting diode and a light-receiving element com 
prising a known PSD (Position sensing device). The outputs 
from the angular displacement detection means 83p and 83y 
(i.e., the vibration Sensors) and the output signals from the 
correction lens position detection means (PSDS) are input to 
a control circuit (not shown), and are Subjected to predeter 
mined processing. Thereafter, the two electromagnetic driv 
ing means including the coils 86p and 86y are driven by the 
output signal from the control circuit, thus performing the 
position control and the driving control of the correction lens 
80. An assembly constituted by the correction lens 80 and 
the lens holding frame 81 will be referred to as a correction 
optical system 85 hereinafter. 

The detailed structure of the lens barrel described above 
with reference to FIG. 1 will be described below with 
reference to FIGS. 2A, 2B and 3. FIGS. 2A, 2B and 3 are 
exploded perspective views of another lens barrel which has 
Substantially the same Structure as that of the lens barrel 
described above with reference to FIG. 1 when viewed from 
the object side (i.e., from the front side). In FIGS. 2A, 2B 
and 3, the outer cylinder 82 and the angular displacement 
detection means 83p and 83y are not shown. FIGS. 2A and 
2B illustrate an example of the control circuit, which is not 
depicted in FIG. 1. 

Since the reference numerals used in FIG. 1 are different 
from those used in FIGS. 2A, 2B and 3, the correspondence 
between the constituting elements denoted by the reference 
numerals in FIG. 1 and those denoted by the reference 
numerals in FIGS. 2A, 2B and 3 will be explained below 
prior to the description of FIGS. 2A, 2B and 3. 

Referring to FIGS. 2A, 2B and 3, a lens barrel 710 
corresponds to the inner cylinder 84 in FIG. 1, and a 
correction lens 71 corresponds to the correction lens 80 in 
FIG. 1. A lens support frame 72 corresponds to the correc 
tion lens holding frame 81 in FIG. 1, a coil 79p attached to 
the lens support frame 72 corresponds to the coil 86p in FIG. 
1, a coil 79y attached to the support frame 72 corresponds to 
the coil 86y in FIG.1. Two light-emitting elements 76p and 
76y attached to the two positions on the lens Support frame 
72 are respectively paired with two position detection ele 
ments 78p and 78y such as PSDs attached to the lens barrel 
710 to constitute position detection means corresponding to 
the position detection means 87p and 87y in FIG. 1. In 
addition, the lens barrel 710 has a cover 724. 

Since the correspondence between the Structure shown in 
FIGS. 2A, 2B and 3 and the arrangement which has already 
been described above with reference to FIG. 1 is clarified, as 
described above, the arrangement of the prior art by the 
present applicant shown in FIGS. 2A, and 2B and 3 will be 
explained below. 

Referring to FIGS. 2A and 2B, a magnetic pole unit 91 
constitutes an electromagnetic driving means in the vertical 
direction together with the coil 79p. The magnetic pole unit 
91 is fixed to the lens barrel 710, in Such a manner that it is 
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6 
arranged on a receSS portion 710pb on the rear end face of 
the lens barrel 710, and a yoke 712p is inserted in the coil 
79p. On the other hand, a magnetic pole unit 92 constitutes 
an electromagnetic driving means in the horizontal 
direction, and is fixed to the lens barrel 710, in Such a 
manner that it is arranged on a receSS portion 710yb on the 
rear end face of the lens barrel 710, and a yoke 712y is 
inserted in the coil 79y. Each of the magnetic pole units 91 
and 92 is constituted by Sandwiching two magnets among 
three yokes More specifically, the unit 91 has a structure 
obtained by clamping two magnets 713p among three yokes 
712p, to 712ps, and the unit 92 has a structure obtained by 
clamping two magnets 713y among three yokes 712y to 
712y. 
The correction lens Support frame 72 is held by a support 

arm 75 shown in FIG. 3. More specifically, the lens support 
frame 72 is supported by the arm 75 to be movable in the 
vertical and horizontal directions, and the arm 75 is attached 
to a pawl portion 710a on the rear end face of the lens barrel 
710. 
A lock device, i.e., locking means 93 prohibits the move 

ment of the correction lens support frame 72. The lock 
device 93 comprises an electromagnetic plunger 719 for 
locking/unlocking the Support frame 72, and a Spring 720 for 
holding an unlocked state. The lock device 93 is arranged to 
face the lower portion, at the rear end Side, of the Support 
frame 72, and is fastened to the rear end face of the lens 
barrel 710 using screws. 
A correction optical System driving control circuit 94 for 

performing driving control of the coils 79p and 79y of the 
two electromagnetic driving means is connected to these 
coils 79p and 79y, and is also connected to the two position 
detection elements 78p and 78y such as PSDs as position 
detection signal output means of the correction lens Support 
frame 72. Furthermore, the circuit 94 is connected to a 
camera control circuit and a lens barrel control circuit 
(neither are shown). 

Since the correspondence between the Structure shown in 
FIGS. 2A, 2B and 3 and the arrangement which has already 
been described above with reference to FIG. 1 is clarified, as 
described above, the prior art of the blur prevention control 
apparatus with the arrangement shown in FIGS. 2A to 4 
shown in FIGS. 2A to 4 will be further explained below. 
As shown in FIG. 3, a bearing 73y is fitted in the 

correction lens Support frame 72 under preSSure, and a 
support shaft 74y is supported by the bearing 73y to be 
slidable in the axial direction. A recess portion 74 ya of the 
support shaft 74y is fitted on a pawl 75a of the support arm 
75 shown in FIG. 3. Also, as shown in FIG. 3, a bearing 73p 
is fitted in the Support arm 75 under pressure, and a Support 
shaft 74p is supported by the bearing 73p to be slidable in 
the axial direction. 
The light-emitting elements 76p and 76y such as IRED 

LEDs are adhered to light-emitting element attachment 
holes 72pa and 72ya of the support frame 72, and their 
terminals are soldered to lids 77p and 77 y (adhered to the 
Support frame 72) which also serve as connection circuit 
boards. The support frame 72 has slits 72pb and 72yb, and 
light beams emitted from the light-emitting elements 76p 
and 76y are incident on the PSDs (position detection 
elements) 78p and 78y (to be described later) via the slits 
72pb and 72yb. 
The coils 79p and 79y are also adhered to the Support 

frame 72, and their terminals are soldered to the lids 77p and 
77y. Support balls 711 are fitted in the lens barrel 710 (at 
three positions), and a recess portion 74pa of the Support 
shaft 74p is fitted on the pawl portion 710a of the lens barrel 
710. 
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The yokes 712p, 712p, and 712ps, and the magnets 
713p are adhered to each other in a Stacked State, and 
Similarly, the yokes 712y, 712y, and 712y, and the mag 
nets 713y are adhered to each other in a stacked state. Note 
that the magnets are polarized in the directions of arrows 
713pa and 713ya. 
The yokes 712p and 712y are fixed to the recess portions 

710pb and 710yb of the lens barrel 710 using screws. 
The position detection elements 78p and 78y such as 

PSDs are adhered to sensor bases 714p and 714y (714y is not 
shown), and are covered by sensor masks 715p and 715y. 
The terminals of the position detection elements 78p and 78y 
are soldered to a flexible printed board 716. Joggles 714pa 
and 714ya (714-ya is not shown) of the sensor bases 714p and 
714y are fitted in mounting holes 710pc and 710yc of the 
lens barrel 710, and the flexible printed board 716 is fixed to 
the lens barrel 710 via a flexible printed board stay 717 using 
screws. Lugs 716pa and 716 ya of the flexible printed board 
716 are fixed using screws on the yokes 712p and 712y, via 
holes 710pd and 710yd of the lens barrel 710, respectively. 
The terminals of the coils and the light-emitting elements on 
the coil terminal lids 77p and 77y are connected to the lug 
portions 716pa and 716 yaand land portions 716b of the 
flexible printed circuit board 716, and polyurethane-coated 
copper wires (triple Stranded lines). 

The electromagnetic plunger 719 is fixed by screws to a 
chassis 718 of the locking means 93, and one end of the 
plunger 719 is fitted in a lock arm 721 which charges the 
spring 720. The arm 721 is rotatably attached to the chassis 
718 by an axial screw 722. 

The chassis 718 of the locking means 93 is fixed by 
Screws to the lens barrel 710, and the terminals of the 
electromagnetic plunger 719 are soldered to the land por 
tions 716b. 

Adjusting screws 723 (three positions) with spherical 
distal end portions (FIG. 2A) are screwed in and extend 
through the yokes 712p and the chassis 718 of the lock 
device 93, and the adjusting screws 723 and the Support balls 
711 sandwich the sliding surface (a hatched portion 72c in 
FIG. 3) of the support frame 72 therebetween. The adjusting 
Screws 723 are Screwed in and adjusted, So that they oppose 
the Sliding Surface 72c with a Small clearance. 
The cover 724 is adhered to the lens barrel 710 to cover 

the above-mentioned correction optical System. 
In the correction optical system driving control circuit 94 

shown in FIG. 2B, the Outputs from the position detection 
elements 78p and 78y are amplified by amplifiers 727p and 
727y, and are input to the coils 79p and 79y. As a result, the 
Support frame 72 is driven, and the outputs from the position 
detection elements 78p and 78y change. When the driving 
directions (polarities) of the coils 79p and 79y are set in 
directions to decrease the outputs from the position detection 
elements 78p and 78y, the support frame 72 is stabilized at 
a position where the outputs from the position detection 
elements 78p and 78y become almost zero on the basis of the 
driving forces from the coils 79p and 79y. 

Note that compensation circuits 728p and 728y are cir 
cuits for more Stabilizing the control System, and driving 
circuits 729p and 729y are circuits for supplying currents to 
the coils 79p and 79y. 
When a control circuit (not shown) Supplies command 

signals 730p and 730y to the circuit 94, the support frame 72 
is driven to be very faithful to the command signals 730p 
and 730y. 
The above-mentioned technique for controlling the coils 

by negatively feeding back the position detection outputs is 
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8 
called a position control technique, and when a hand Shake 
amount is input as the command signals 730p and 730y, the 
Support frame 72 is driven in proportion to the hand Shake 
amount. 

FIG. 4 is a detailed circuit diagram of the correction 
optical system driving control circuit 94 for driving the 
correction optical System, and illustrates only the control 
System in a pitch direction p (FIG. 2A) (the control System 
in a yaw direction y has the same arrangement). 

Referring to FIG.4, current-voltage conversion amplifiers 
732pa and 732pb convert photocurrents 731pa and 731pb 
into Voltages, and a differential amplifier 733p calculates a 
difference (an output proportional to the position, in the 
pitch direction p, of the Support frame 72) between the 
outputs from the current-voltage conversion amplifiers 
732pa and 732pb. Note that the current-voltage conversion 
amplifiers 732pa and 732pb, and the differential amplifier 
733p correspond to the amplifier 727p shown in FIG. 2B. 
A command amplifier 734p adds the command Signal 

730p to the output from the differential amplifier 733p, and 
outputs the sum signal to a driving amplifier 735p. The 
driving circuit 729p shown in FIG. 2B is constituted by the 
driving amplifier 735p, transistors 736pa and 736pb, and a 
resistor 737p. 

Resistors 738p and 739p, and a capacitor 740p constitute 
a known phase advance circuit, which corresponds to the 
compensation circuit 728p shown in FIG. 22. 
An addition amplifier 741p calculates a Sum of the outputs 

from the current-Voltage conversion amplifiers 732pa and 
732pb (i.e., a Sum total of the light-receiving amounts on the 
position detection element 78p), and outputs the Sum to a 
light-emitting element driving amplifier 742p. 

Since the light-emitting amount of the light-emitting 
element 76b changes very unstably depending on, e.g., 
temperature, the position detection Sensitivity of the differ 
ential amplifier 733p changes accordingly. However, Since 
the light-emitting element is driven by the Sum total of the 
light-receiving amounts on the position detection element 
78p (light-receiving amount constant control for increasing 
the light-emitting amount of the light-emitting element 76p 
when the Sum total of the light-receiving amounts 
decreases), a change in position detection sensitivity can be 
Suppressed. 
<First Embodiment> 
The arrangement for controlling the above-mentioned 

arrangement shown in FIGS. 1 to 4 will be described below. 
FIGS. 5A and 5B show block diagrams of a camera blur 

prevention control apparatus according to the first embodi 
ment of the present invention. 

Referring to FIGS. 5A and 5B, an angular velocity sensor 
(i.e., a vibration detection means corresponding to the means 
83p and 83y in FIG. 1) 11 such as a vibration gyro is started 
in response to a signal SW1 from a Switch SW1 which is 
turned on at the half stroke position of a release button 
(release means) of the camera. A sensor output calculation 
circuit 12 integrates the output from the angular Velocity 
Sensor 11 to generate an angle output. A blur amount 
discriminator 13 compares the output from the angular 
Velocity Sensor 11 with a reference range (defined by a 
positive constant value constand a negative constant value 
const). When the amplitude of the blur angular velocity 
exceeds the upper limit of the reference range, an OR gate 
13a of the discriminator 13 generates an output. A target 
position setting means 14 is constituted by a S/H circuit 14a 
and a differential circuit 14b. When a signal SW2, which is 
generated at the full Stroke position of the release button of 
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a release means 17, is input, the S/H circuit 14a holds the 
output from the Sensor output calculation means 12. Before 
the signal SW2 is input, the S/H circuit 14a is in a sampling 
state. Therefore, the two input terminals of the differential 
circuit 14b receive identical outputs, and the output from the 
differential circuit 14b is zero. However, when the S/H 
circuit 14a is Set in a holding State immediately after the 
signal SW2 is input, the differential circuit 14b begins to 
continuously generate an output from Zero. More 
Specifically, the target position Setting means 14 Serves as a 
Switch for turning on/off the output. If a simple switch is 
used, a large input may be Suddenly input when the Switch 
is turned on. However, with this arrangement, the inputStarts 
from Zero when the signal SW2 is input. 
A blur prevention input discrimination means 15 gener 

ates an output when a Switch SW2 is turned on, and a blur 
prevention discriminator 112 generates no output (the signal 
SW2 is input to an AND gate 15a, and the output from the 
blur prevention discriminator 112 is input to an inverter 
15b). The output from the means 15 is input to a changeover 
fixation means 123. The changeover fixation means 123 
generates an output for a period t (e.g., 1 Sec) from the 
input timing of the Signal from the means 15, So as to 
connect a Switch 16a of a Sensor output changeover means 
16 to a terminal 16c (normally, the Switch 16a is connected 
to a terminal 16b). 
Ablur prevention Sensitivity changeover means 19 ampli 

fies a blur Signal from the Sensor output changeover means 
16 on the basis of an output from a Zoom position detector 
118. This is because blur prevention cannot be achieved with 
high precision unless the driving amount of the correction 
optical System for the blur Signal is changed in correspon 
dence with the focal length of the lens. The output 
(corresponding to the command signals 730p and 730y in 
FIG. 2B) from the blur prevention sensitivity changeover 
means 19 is input to a driving means 110, and a correction 
optical system 111 is driven to be faithful to this signal. 
The two terminals of each of driving coils (the coils 79p 

and 79y in FIG. 2A) of the correction optical system 111 (the 
correction lens 71 in FIG. 2A) are normally short-circuited 
(a Switch contact 121a of a correction optical System acti 
vation Switch (SW) 121 is connected to a terminal 121c). 
However, in response to an input from a blur prevention 
continuation means 117, the Switch contact 121a is con 
nected to a terminal 121b, and the correction optical System 
111 is driven by the driving means 110. An exposure 
preparation means 114 performs a photometry operation 
(AE), a shutter speed determining operation, and a distance 
measuring operation (AF) upon reception of the signal SW1 
which is generated at the half Stroke position of the release 
button of the release means 17. An exposure means 116 
drives the lens to an in-focus position upon reception of the 
distance measurement Signal from the exposure preparation 
means 114. Note that the driving operation of the lens to the 
in-focus position may be performed inside the exposure 
preparation means 114. The exposure means 116 openS/ 
closes a shutter on the basis of Shutter Speed information 
from the exposure preparation means 114 in response to the 
signal SW2 generated at the full stroke position of the 
release button of the release means 17. A timer 1 (18) 
continuously generates an output for a period t (100 mSec) 
from when the Signal is input from the blur amount dis 
criminator 13. When another signal is input from the blur 
amount discriminator 13 during this period, the timer 1 
extends its output period. More Specifically, the timer 1 
continuously generates an output as long as the blur amount 
discriminator 13 continuously generates a Signal during the 
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period ta. The blur prevention discriminator 112 receives a 
Signal (representing a large blur) from the timer 1 (18), 
Shutter Speed information from the exposure preparation 
means 114, focal length information obtained by the focus 
ing operation, and focal length information from the Zoom 
position detector 118, and performs a calculation using the 
received information to discriminate if the blur prevention 
function is to be activated. When the discriminator 112 
discriminates that the blur prevention function is to be 
activated, it generates an output. 

For example, when a product of the Shutter Speed and the 
focal length (e.g., "/60x300=5) is equal to or larger than 1 and 
the timer 1 (18) generates an output, the discriminator 112 
generates an output for performing blur prevention. In 
practice, the Series of operations are processed by a micro 
computer. As shown in the flow chart in FIG. 6, this flow 
Starts in . response to a signal input from the timer 1 (18). A 
shutter speed S of the camera is input in step 001, and a 
Zoom focal length Z(e.g., 300 mm) is calculated in step 002. 
In step 003, SxZ is calculated. If a product calculated in step 
003 is smaller than 1, the flow returns to step 001 to prepare 
for the next operation; otherwise, the flow advances to Step 
004 to generate an output. 
Ablur detection activation means 115 generates an output 

for a period t (e.g., 1 Sec) from the output from the 
discriminator 112. t is Set to be a lowest Shutter Speed 
capable of performing blur prevention (if the Shutter speed 
is too low, Since a very low-frequency blur component 
which is generated when the body of a photographer vibrates 
during a photographing operation, and cannot be prevented 
is included, high-precision blur prevention cannot be 
achieved). 

In response to the output from the means 115, the Switch 
contact 121a of the correction optical System activation 
switch (SW) 121 is connected to the terminal 121b, as 
described above, thus starting blur prevention. More 
Specifically, when the blur is large, the shutter Speed is low, 
the focal length is large, the Switch SW2 is ON, and the like., 
blur prevention is performed. The blur prevention continu 
ation means 117 is reset by an exposure end Signal from the 
exposure means 116. That is, blur prevention is stopped 
upon completion of exposure. 

The position Signal of the correction optical System 111 
(i.e., the output signals from the position detection elements 
78p and 78y in FIGS. 2A to 4) is input to a driving range 
detector 113. The driving range detector 113 generates an 
output when the correction optical System falls within a 
predetermined driving range (which can he varied by a 
signal from the Zoom position detector 118; if the focal 
length is large, the predetermined driving range is 
narrowed), and Supplies the output to a blur prevention 
termination discriminator 119. 

FIG. 7 is a detailed circuit diagram of the driving range 
detector 113. A position detection output 141 of the correc 
tion optical System is input to the inverting terminal and the 
non-inverting terminal of two comparators 127a and 127b, 
respectively. A comparison reference value of the compara 
tor 127a is obtained by inputting a reference signal 124 via 
an amplifier (with a Small gain when Zoom information 
indicates the telephoto side) 125 whose gain is variable in 
correspondence with Zoom information (the gain is varied 
by Switching based on a Zoom Signal or by a known 
resistivity changing method using Cds), and a comparison 
reference value of the comparator 127b is obtained by 
inverting the output from the amplifier 125 by an inverter 
126. The outputs from the comparators 127a and 127b are 
input to an AND gate 129 via inverters 128a and 128b, 
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respectively. Either one of the comparators 127a and 127b 
generates an output as long as the position detection Signal 
falls outside the predetermined range, and neither of the 
comparators generates an output when the position detection 
Signal falls within the predetermined range. Therefore, both 
the inverters 128a and 128b generate outputs, and the AND 
gate 129 generates an output. 

The blur prevention termination discriminator 119 resets 
the blur prevention continuation means 117 (i.e., stops blur 
prevention) when no signal is input from the blur prevention 
discriminator 112, and the correction optical System falls 
within the predetermined driving range. 
A blur prevention indicator 120 performs a display when 

the blur prevention discriminator 112 generates an is output, 
i.e., the blur prevention is to be performed. A blur detection 
recording means 122 records data indicating that blur pre 
vention is performed in response to the Signal input from the 
blur prevention continuation means 117 on a data pack of the 
camera, a film, or the like. 

The operation of the above-mentioned arrangement will 
be described below. In FIGS. 8 and 9, a broken curve 21 
represents the waveform of a hand Shake, and a Solid curve 
22 represents the output (hand shake angular velocity) from 
the angular Velocity Sensor 11 at that time. The angular 
velocity sensor 11 is activated when the Switch SW1 is 
turned on. When the output from the sensor 11 exceeds a 
threshold level, the blur amount discriminator 13 generates 
an output. When it is determined based on the shutter speed 
and focal length information at that time that blur prevention 
is necessary, the blur prevention discriminator 112 generates 
an output, and the blur prevention indicator 120 displays that 
blur prevention is going to be performed. Upon operation of 
the Switch SW2, the blur detection activation means 115 
generates an output, and blur prevention is started via the 
blur prevention continuation means 117. 
When the output from the angular velocity sensor 

becomes continuously equal to or Smaller than the threshold 
level for the period t or longer after the operation of the 
Switch SW2, the blur prevention discriminator 112 stops its 
output. However, the blur prevention continuation means 
117 continues the blur prevention for the period t for the 
following reason. If the blur prevention is stopped at a 
timing of “blur prevention OFF 1” in FIG. 9, since the 
correction optical System is returned to the neutral position 
at that timing, a shift amount Ö is recorded on an image as 
a blur. However, when the correction optical system falls 
within the predetermined driving range (a stop range in FIG. 
9), the blur prevention termination discriminator 119 gen 
erates an output (the correction optical System falls within 
the predetermined driving range and the blur prevention 
discriminator does not generate any output) to reset the blur 
prevention continuation means 117, thereby stopping the 
blur prevention. In this case, Since the correction optical 
System is located in the vicinity of the neutral position, even 
when the blur prevention is turned off (a timing “blur 
prevention OFF 2), a shift amount 8 required for the 
correction optical System to return to the neutral position is 
very Small, and is negligible as a blur. For this reason, the 
blur prevention is turned off relatively early in terms of 
power Saving. 
A case will be described below wherein the output 22 

from the angular Velocity Sensor does not exceed the thresh 
old level until the Switch SW2 is turned on, and hence, blur 
prevention is required during exposure (when this embodi 
ment is applied to a Video camera, this control to be executed 
during exposure is similarly performed during an image 
recording operation), as shown in FIG. 10. In this case as 
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well, blur prevention is turned on from the middle of the 
exposure operation. When the correction optical System 
abruptly moves from a Zero position to a target position from 
the blur prevention ON timing, and starts blur prevention, a 
shift 8 is generated, as shown in A of FIG. 11. Since this shift 
is large, it is recorded as a double-line blur on an imaging 
plane. However, the blur prevention input discrimination 
means 15 connects the Switch 16a to the terminal 16c for the 
period t when the Switch SW2 is ON and the blur preven 
tion discriminator 112 does not generate any output (a period 
C in FIG. 10). Therefore, when blur prevention is turned on 
during exposure, Since the correction optical System starts a 
continuous driving operation from its center, as indicated by 
a solid curve 21" in FIG. 11, the double-line blur caused by 
the shift 6 can be prevented. 
AS described above, in the apparatus of this embodiment, 

since the blur prevention ON/OFF state is automatically 
discriminated by the camera, no load is imposed on a 
photographer, and problems expected to occur when blur 
prevention is turned off and on during exposure can be 
avoided. 
The reason why the output from the blur amount discrimi 

nator 13 is continued over the period t or longer by the timer 
1 (18) after the blur amount discriminator 13 generates an 
output is that the blur angular velocity output shown in FIG. 
8 changes in an alternate manner, and the necessity/ 
unnecessity of blur prevention frequently alternates if the 
timer 1 (18) is not arranged In FIGS.5A and 5B, the system 
arrangement is designed to perform blur prevention when 
the Switch SW2 is turned on. Alternatively, blur prevention 
may be performed when the Switch SW1 is turned on and the 
blur prevention discriminator 112 generates an output. 

In an apparatus of a type which starts blur prevention from 
when the Switch SW1 is turned on according to a modifi 
cation of the first embodiment, if the blur prevention func 
tion is controlled to be automatically turned off during blur 
prevention, the blur prevention function may be immedi 
ately turned off when the blur angular velocity becomes 
equal to or Smaller than a threshold level in a situation 
wherein the Switch SW1 is ON but the Switch SW2 is OFF 
(i.e., during blur prevention when no exposure is 
performed). On the other hand, during exposure in response 
to the ON operation of the Switch SW2, the blur prevention 
may be continued until the driving position of the correction 
optical System falls within the predetermined Stop range as 
in the first embodiment, and may be turned off when the 
driving position falls within the predetermined Stop range. 

In the apparatus of the same type, in a Situation wherein 
the Switch SW1 is ON but the Switch SW2 is OFF, blur 
prevention ON/OFF control may be performed in correspon 
dence with a blur prevention automatic ON/OFF function. 
On the other hand, when an exposure operation is performed 
in response to the ON operation of the Switch SW2, even if 
the blur prevention function must be turned off depending on 
the blur prevention automatic ON/OFF function, this OFF 
operation need not always be accepted, i.e., the blur pre 
vention function may be continued up to the end of expo 
SUC. 

Furthermore, in the apparatus of the same type, when the 
Switch SW1 is ON but the Switch SW2 is OFF, blur 
prevention ON/OFF control may be performed in correspon 
dence with a blur prevention automatic ON/OFF function. 
On the other hand, even when the blur prevention function 
must be turned off depending on the blur prevention auto 
matic ON/OFF function at the beginning of exposure, the 
blur prevention function may be forcibly turned on from the 
beginning of exposure, and may be kept in an ON State 
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during eXposure. In this manner, a case can be coped with 
beforehand wherein a blur prevention function unnecessary 
State changes to a blur prevention necessary State during 
eXposure. 

In the first embodiment, when the correction optical 
System falls within a predetermined range, blur prevention is 
Stopped to prevent an abrupt operation of the correction 
optical System. AS another method, the correction optical 
System may be gradually moved from a position where the 
correction optical System is located when a blur prevention 
Stop condition is Satisfied to a stop position, and when the 
correction optical System has reached the Stop position, the 
blur prevention may be Stopped. 

In the above-mentioned apparatus of the type which starts 
blur prevention from when the Switch SW1 is turned on, 
when the blur prevention Stop condition is Satisfied during 
exposure, the other method described above may be applied 
in place of Stopping of the blur prevention to prevent an 
abrupt operation of the correction optical System when the 
correction optical System falls within the predetermined 
range. 
<Second Embodiment> 

FIGS. 12A and 12B show a block diagram of the second 
embodiment of the present invention. Since the same refer 
ence numerals in FIGS. 12A and 12B denote the same 
blocks as in FIGS.5A and 5B, a detailed description thereof 
will be omitted. Note that a blur prevention mechanism of 
this embodiment is the same as that shown in FIGS. 1 to 4. 
The difference between this embodiment and the embodi 
ment shown in FIGS.5A and 5B is that when the hand shake 
is too large, blur prevention is not performed, and a blur 
prevention impossible State is displayed and recorded. 

For this purpose, in the arrangement shown in FIGS. 12A 
and 12B, the output from the angular Velocity Sensor 11 is 
also input to a blur amount discriminator 2 (13). A reference 
value (const2) to be compared in the blur amount discrimi 
nator 2 (13') is larger than the reference value in the blur 
amount discriminator 1 (13). When a blur angular velocity 
equal to or larger than this reference value is generated, the 
blur amount discriminator 2 (13') generates an output. More 
Specifically, the discriminator 2 (13) generates an output 
only when a large blur is generated. The discriminator 2 (13) 
Supplies its output to a timer 2 (18'), and the output is 
continuously output for the period ta. The output from the 
discriminator 2 is Supplied to a blur prevention discriminator 
2 (112). When the blur prevention discriminator 2 (112) 
determines based on the lens focal length and the Shutter 
Speed at that time that an image blur cannot be corrected by 
blur prevention, it generates and output, and the output is 
Supplied to a blur prevention impossible indicator 41 to 
display a blur prevention impossible State. 
At this time, the blur prevention discriminator 1 (112) also 

generates an output, and attempts to display a blur preven 
tion state on the blur prevention indicator 120 and to turn on 
the correction optical system activation SW 121 (i.e., to 
connect the Switch contact 121a to the terminal 121b). 
However, when the blur prevention discriminator 2 (112) 
generates an output, a Switch contact 42a of a display 
changeover means 42 is disconnected from a terminal 42b, 
and the blur prevention indicator 120 does not perform a 
display. On the other hand, the output from the blur preven 
tion discriminator 2 (112) is also input to a blur prevention 
Suspension means 44. In response to this input, a Switch 
contact 44a is disconnected from a terminal 44b, and the 
correction optical system activation SW 121 is prohibited 
from being operated by the blur prevention continuation 
means 117. In other words, blur prevention is not performed. 
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The output from the blur prevention discriminator 2 (112) is 
also input to a blur prevention impossible recording means 
43, and records data indicating that blur prevention is 
impossible on a data pack or a film. 
When blur prevention is performed while a large blur is 

generated, not only a Sufficient blur prevention effect cannot 
be obtained since the driving range of the correction optical 
system is limited, but also the service life of the power 
Supply is considerably shortened since the correction optical 
System is driven at high Speed with a large amplitude. 
Therefore, in this embodiment, blur prevention is prohibited 
when the blur is large. 

Since a blur prevention impossible display is made when 
the blur is large like in this embodiment, if a photographer 
recovers a camera to a blur prevention possible State by 
re-holding the camera or hy shortening the focal length, the 
camera performs Self blur prevention. Since then, a picture 
free from an image blur can be taken. 
<Third Embodiment> 

FIGS. 13A and 13B show the third embodiment of the 
present invention. The differences from the embodiment 
shown in FIGS. 12A and 12B reside in three points, i.e., a 
different discrimination mode of necessity/unnecessity of 
blur prevention is adopted, a blur prevention possible dis 
play is performed, and a photographer can arbitrarily Stop 
blur prevention. 

Referring to FIGS. 13A and 13B, a blur amount detector 
51 generates an output obtained by converting the output 
from the angular velocity Sensor 11 into an absolute value, 
and Smoothing the absolute value, and Supplies the output to 
blur amount discriminators 1 and 2 (52a and 52b). The blur 
amount discriminators 1 and 2 respectively determine first 
and Second reference values on the basis of shutter speed 
information and lens focal length information from the 
exposure preparation means 14 and the Zoom position 
detector 118. Note that the first reference value means a 
value which does not cause an image blur without blur 
prevention if the blur is smaller than this reference value, 
and the Second reference value means a value which makes 
blur correction impossible when the blur is larger than this 
reference value. When the output from the blur amount 
detector 51 is equal to or larger than the first reference value, 
blur prevention is performed as in the first embodiment. On 
the other hand, when the output from the blur amount 
detector 51 is equal to or larger than the Second reference 
value, the output from the blur amount discriminator 2 (52b) 
is input to the blur prevention Suspension means 44 as in the 
Second embodiment, thereby turning off the correction opti 
cal system activation SW 121. In other words, blur preven 
tion is not performed. The output from the blur amount 
discriminator 2 (52b) is also input to a blur prevention 
possible indicator 53 via a NAND gate 55. Therefore, when 
the blur amount discriminator 2 (52b) does not generate any 
output, Since a blur prevention possible display is made, a 
photographer can keep his or her mind on the photographing 
operation. 
A forced blur prevention OFF means 54 disconnects the 

Switch of the blur prevention Suspension means 44 by an 
operation of a photographer When the means 54 generates 
an output, blur prevention is not performed. 

For example, when a panning operation is performed, i.e., 
a photographing operation 1s performed while panning the 
camera, the forced blur prevention OFF means 54 is used. 
Note that an operation member of the forced blur prevention 
OFF means 54 is normally covered by, e.g., a lid, so that 
many operation members do not rest heavily on the pho 
tographer's mind. 
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<Fourth Embodiment> 
FIGS. 14A and 14B show the fourth embodiment of the 

present invention. The difference from the second and third 
embodiments is that blur prevention discrimination is made 
based on information (the shutter speed and lens focal 
length) from the blur prevention preparation means 114 and 
the exposure means 116 without using the output from the 
angular Velocity Sensor 11. For example, when the Shutter 
Speed is /60 Sec, and the focal length is 300 mm, a product 
of these values is 5, and is larger than a first reference output 
“1”. For this reason, a blur prevention discriminator 1 (62a) 
generates an output to perform blur prevention. On the other 
hand, Since the product is Smaller than a Second reference 
output “10”, a blur prevention discriminator 2 (62b) does not 
generate any output, and blur prevention is not Suspended. If 
the shutter speed is /10 sec, and the focal length is 300 mm, 
Since a product of these values becomes 30, the blur pre 
vention discriminator 2 (62b) generates an output to Suspend 
blur prevention Since it is determined that the blur is large, 
and to prohibit the blur prevention possible indicator 53 
from performing a display. 

With this arrangement, although blur prevention discrimi 
nation cannot be achieved so precisely (depending on the 
blur amount of a photographer), a System with a simpler 
arrangement can be constituted. A forced blur prevention 
ON means 61 is a means for forcibly performing blur 
prevention by an operation of a photographer even when the 
blur prevention indicator 120 does not perform a display, 
and the blur is not So Serious, and is utilized for a photog 
rapher who may cause a large hand Shake or when a 
photographing operation is requested to another photogra 
pher (blur is unknown). 
AS described above, according to the camera blur pre 

vention control apparatus of each of the above embodiments 
of the present invention, Since the blur prevention function 
is automatically turned on when deterioration of an image 
due to a hand Shake may occur, a blur prevention camera, 
which does not require a photographer to perform a trouble 
Some blur prevention Switch operation, and can be used by 
a photographer who cannot decide whether or not the blur 
prevention function is to be turned on, can be provided. In 
addition, even when the blur prevention function must be 
turned on or off during exposure, Since the driving position 
of the correction optical System at that time is changed or 
Since the blur prevention is continued until the driving 
position falls within a predetermined range, a blurred picture 
Such as a double-line blur picture can be avoided from being 
taken. 

Furthermore, Since the means for displaying a message 
indicating that blur prevention is impossible to perform due 
to a large blur or the means for displaying a message 
indicating that blur prevention is possible to perform Since 
the blur is not Serious is arranged, a photographer can keep 
his or her mind on the photographing operation by confirm 
ing Such a message. 

According to the present invention, a camera comprises 
image blur compensation mode Setting means for determin 
ing an active or inactive State of an image blur compensation 
means in accordance with a photographing condition which 
is Set by photographing condition Setting means for Setting 
a photographing condition used upon recording of an object 
image on a film or an image pickup element, and image blur 
mode changing means for changing the image blur compen 
sation mode Set by the image blur compensation mode 
Setting means, 

wherein the camera automatically determines an optimal 
image blur compensation mode for the Set photograph 

15 

25 

35 

40 

45 

50 

55 

60 

65 

16 
ing condition, and a photographer can change the 
image blur compensation mode as needed. 

Further variations of the blur prevention automatic 
ON/OFF function described in each of the above embodi 
ments will be explained in the following embodiments. 
<Fifth Embodiment> 
The present invention will be described in detail below 

with reference to its illustrated embodiments. 
FIGS. 15 to 19 are views according to the fifth embodi 

ment of the present invention, and FIGS. 5A and 5B show 
the arrangement of principal part of this embodiment. 

Referring to FIGS.5A and 5B, a camera main body CMR 
has a lens LNS which is detachable from the camera main 
body CMR. 

The arrangement of the camera main body CMR side will 
be explained below. 
A camera microcomputer CCPU is a one-chip microcom 

puter having a ROM, a RAM, and A/D and D/A conversion 
functions, and performs a Series of operations of the camera 
Such as automatic exposure control (AE), automatic focus 
ing (AF), film wind-up (drive) control, and the like in 
accordance with a Sequence program of the camera Stored in 
the ROM. For this purpose, the camera microcomputer 
CCPU controls the operations of the respective circuits and 
the lens by communicating with peripheral circuits in the 
camera main body CMR and the lens LNS. 
A mount portion for coupling the camera main body CMR 

and the lens LNS is provided with four pairs of connection 
terminals. A camera power Supply BAT Supplies a power 
Supply Voltage to the circuits and actuators in the camera, 
and also Supplies a power Supply Voltage to the lens LNS Via 
a line VL. A line DCL is used for transmitting a signal from 
the camera microcomputer CCPU to a lens microcomputer 
LCPU (to be described later), and a line DLC is used for 
transmitting a signal from the lens microcomputer LCPU to 
the camera microcomputer CCPU. The camera CMR con 
trols the lens LNS via these two lines. In addition, the 
ground terminals of the camera and the lens are connected 
via a line GND. 
A shutter SH is constituted by light-shielding blades and 

a blade driving control unit, and is arranged in front of a 
photosensitive film or an imaging plane FP where an image 
pickup element is arranged. A photometry means ABSNS 
measures an object brightness, a focus detection means 
AFSNS detects the focus state of an object image, and a 
winding (drive) means DR performs a film wind operation 
and a shutter charge operation. 
A main Switch SWMN is connected to the microcomputer 

CCPU. When the Switch SWMN is turned on, the micro 
computer CCPU permits execution of a predetermined pro 
gram associated with a photographing operation. Switches 
SW1 and SW2 are interlocked with a release button of the 
camera, and are respectively turned on at the first and Second 
Stroke positions of the release button. 
A photography mode selection switch SWMOD is also 

connected to the microcomputer CCPU. When a photogra 
pher sets this switch SWMOD at a predetermined position, 
his or her required photography mode is Set, and an AE 
mode, an AF mode, a film feed mode, and an image blur 
compensation mode Suitable for the Selected photography 
mode are Selected. An image blur compensation changeover 
Switch SWIS is connected to the microcomputer CCPU, and 
is used for changing the image blur compensation mode 
determined upon Selection of the photography mode Selec 
tion Switch SWMOD. 
The above-mentioned two Switches SWMOD and SWIS 

are the most characteristic features in this embodiment, and 
their effects will be described in detail later. 
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An up-down Switch SWUD is also connected to the 
microcomputer CCPU. A display means DISP is constituted 
by a liquid crystal panel and its driving circuit, and displayS 
various kinds of information Such as the States of various 
modes Selected by the photography mode Selection Switch 
SWMOD, the shutter speed, aperture value, film sensitivity, 
and the like. A light-emitting diode LEDIS is used for 
informing a photographer that the image blur compensation 
is active, and is arranged in a finder of the camera CMR. 

The arrangement of the lens LNS side will be explained 
below. 

The lens microcomputer LCPU is a microcomputer hav 
ing a ROM, a RAM, and A/D and D/A conversion functions 
as in the camera microcomputer CCPU, and performs driv 
ing control of a focusing motor, a Zooming motor, an 
aperture control motor, and an image blur compensation 
actuator (to be described later) in accordance with instruc 
tions sent from the camera microcomputer CCPU via the 
signal line DCL. Also, the microcomputer LCPU transmits 
various operation States of the lens and parameters inherent 
to the lens to the camera microcomputer CCPU via the 
signal line DLC. 

Each of first, Second, and third lens groupS L1, L2, and L3 
consists of a plurality of lenses, and these lens groups 
constitute a photographing optical System with a Zoom 
function. The photographing optical System forms an object 
image on the imaging plane FP of the camera main body 
CMR. 
A focusing motor FMTR performs a focusing operation 

by moving the first lens group L1 in the optical axis 
direction. A focus encoder ENCF detects the position of the 
first lens group L1, i.e., information corresponding to an 
object distance, and Supplies the detected information to the 
microcomputer LCPU. A Zooming motor ZMTR performs a 
Zooming operation by moving the first and Second lens 
groupS L1 and L2 in the optical axis direction while main 
taining a predetermined relationship therebetween. A Zoom 
encoder ENCZ detects the Zoom state, and transmits the 
detected State to the microcomputer LCPU. A Stepping 
motor DMTR is used for controlling an aperture. 
A hand Shake Sensor GR comprises, e.g., a vibration gyro. 

The Sensor GR detects angular displacements in the vertical 
(pitch) and horizontal (Yaw) directions of the camera, and 
transits the detection results to the microcomputer LCPU. 
An actuator IACT drives the Second lens group L2, which 

is Supported by a mechanism (not shown) to be indepen 
dently shifted in two-dimensional directions in a plane 
perpendicular to the photographing optical. axis, in these 
two directions So as to achieve image blur compensation. 
When the lens group L2 is shifted, an image on the imaging 
plane FP is also shifted. Therefore, by shifting the second 
lens group L2 in correspondence with hand Shake informa 
tion from the hand Shake Sensor GR, an image blur caused 
by a hand Shake can be compensated. 

Since the image blur compensation is performed indepen 
dently in the two directions, i.e., pitch and yaw directions, 
two Sets of the hand Shake Sensors GR and the image blur 
compensation actuators IACT are arranged in correspon 
dence with pitch and yaw compensations. 

FIG. 16 shows operation members and display means on 
a single-lens refleX camera with the above-mentioned 
arrangement. 
A mode dial DLMOD for selecting a photography mode 

is arranged on the upper Surface at the left Side of the camera 
main body CMR. The mode dial DLMOD is coupled to the 
main Switch SWMN and the photography mode selection 
switch SWMOD in FIG. 15. At an L (lock) position shown 
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in FIG. 16, the main Switch SWMN is turned off, and the 
camera operation is prohibited. When the dial DLMOD is 
set at a position other than L, the main Switch SWMN is 
turned on, and the photography mode Selection Switch 
SWMOD corresponding to the dial index is turned on, thus 
permitting the Start of a photographing preparation operation 
in a predetermined photography mode. 
A release button BTLS is arranged on the upper Surface at 

the right side of the camera main body CMR. When the 
release button BTLS is depressed to the first stroke position, 
the Switch SW1 shown in FIG. 15 is turned on; when the 
button BTLS is depressed to the second stroke position, the 
Switch SW2 is turned on. An image blur compensation 
changeover button BTIS is also arranged on the upper 
surface at the right side of the camera main body CMR. 
When the button BTIS is depressed, the image blur com 
pensation changeover Switch SWIS shown in FIG. 15 is 
turned on. An up-down dial DLUD is arranged near the 
release button BTLS. Upon clockwise or counterclockwise 
rotation of the up-down dial DLUD, a terminal, in the 
predetermined direction, of the up-down switch SWUD 
shown in FIG. 15 is turned on to change an operation 
condition. 
The display means DISP, which is also shown in FIG. 15, 

has a display portion D1 for displaying a Shutter Speed, a 
display portion D2 for displaying an aperture value, a 
display portion D3 for displaying the number of photo 
graphed frames, an AF mode display portion D4, a drive 
mode display portion D5, and an image blur compensation 
mode display portion D6. On the AF mode display portion 
D4, a one-shot AF mode (OS) in which AF is not re-done 
once an in-focus State is attained, and a servo AF mode (SV) 
in which AF is repetitively performed are displayed. On the 
drive mode display portion D5, a single photography mode 
(S) and a continuous photography mode (C) are displayed. 
On the image blur compensation mode display portion D6, 
“IS” is displayed when the image blur compensation mode 
is active; and “IS” is not displayed when the image blur 
compensation mode is inactive. 

FIG. 17 shows combinations of the modes, i.e., the AE 
mode, AF mode, drive mode, and image blur compensation 
mode, Selected by the camera in correspondence with the Set 
position of the mode dial DLMOD shown in FIG. 16. 

For example, when the mode dial DLMOD is set at the 
position of a “full automatic' mode, the following modes are 
Selected as a photography mode. That is, a program AE 
mode is Selected as the AE mode, the one-shot and Servo AF 
modes are automatically changed over in correspondence 
with the movement, in the optical axis direction, of an object 
as the AF mode, the Single photography mode is Selected as 
the drive mode, and the image blur compensation mode is 
ON. 
The operation method and effects of the camera will be 

explained below with reference to FIGS. 15 to 17. 
When a photographer sets the mode dial DLMOD shown 

in FIG. 16 at a position other than L, the camera microcom 
puter CCPU reads the states of the switches SWMN and 
SWMOD in FIG. 15, and stores a photography mode 
number described in the leftmost column in FIG. 17 in a 
predetermined register. Subsequently, the microcomputer 
CCPU selects and sets the AE mode, AF mode, drive mode, 
and image blur compensation mode, as shown in FIG. 17, in 
accordance with the Set photography mode number and a 
program stored in the ROM. 

Note that the AF and drive modes are as has been 
described above. On the other hand, when the image blur 
compensation mode is ON, the image blur compensation is 
active, when the mode is OFF, the image blur compensation 
is inactive. 
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When the release button BTLS is depressed to the first 
Stoke position in this State, the photometry operation, eXpo 
Sure condition Setting operation, AF operation, and image 
blur compensation operation are performed in the corre 
sponding predetermined modes. When the release button 
BTLS is depressed to the Second Stroke position, the expo 
Sure operation and the drive operation are performed. 
When the image blur compensation changeover button 

BTIS is depressed once while the release button BTLS is not 
operated, the image blur compensation mode is reversed. 
For example, when the photography mode is a manual 
mode, the initial Setting State of the image blur compensation 
mode is “inactive' (OFF). However, when the image blur 
compensation changeover button BTIS is depressed, the 
camera microcomputer CCPU detects this operation, and 
activates (turns on) the image blur compensation mode. 
When the button BTIS is depressed once again, the image 
blur compensation mode is restored to the inactive mode, 
and this mode reversal is repeated upon operation of the 
button BTIS. 

With the above-mentioned operation, when a photogra 
pher Selects a photography mode of the camera, the camera 
selects an image blur compensation mode (ON/OFF) Suit 
able for the Selected mode. For this reason, an image blur 
can be effectively Suppressed even under a condition in 
which an image blur may occur. In addition, when the 
photographer wants to change the currently Set image blur 
compensation mode, he or she can easily change the mode 
by operating one member (in this embodiment, the image 
blur compensation changeover button BTIS, as described 
above). 

FIGS. 18A, 18B and 19 are flow charts showing the 
operations of the camera main body CMR and the lens LNS 
for realizing the above-mentioned operations. The opera 
tions of the camera main body CMR will be described first 
below with reference to FIGS. 18A and 18B. 

In step 102 after step 101, all control flags and variables 
set in the RAM in the camera microcomputer CCPU are 
cleared and initialized. In step 103, the State of the main 
Switch SWMN is detected to check if the lock state of the 
mode dial DLMOD is released. If NO in step 103, the flow 
returns to step 102; otherwise, the flow advances to step 104. 

In Step 104, the State of the photography mode Selection 
Switch SWMOD is detected to recognize the selected pho 
tography mode, and the recognized photography mode num 
ber is stored in a predetermined register. In step 105, the AE 
mode, AF mode, drive mode, and image blur compensation 
mode are Selected and Set in correspondence with the mode 
set in step 104. In step 106, the modes set in steps 104 and 
105 are displayed on the display means DISP. 

In step 107, the state of the image blur compensation 
changeover switch SWIS is detected. If the switch SWIS is 
OFF, the flow jumps to step 109; otherwise, the flow 
advances to Step 108 to reverse the image blur compensation 
mode, and the reversed state is latched. In step 109, the state 
of the Switch SW1 is detected. If the Switch SW1 is OFF, the 
flow advances to step 110 to transmit a command for 
Stopping the image blur compensation to the lens LNS. This 
command Serves as a command for Stopping the operation 
when the image blur compensation mechanism is active, or 
Serves as a command for maintaining the current State when 
the image blur compensation mechanism is inactive. The 
flow then returns to step 103. 

While the switch SW1 is OFF, steps 103 to 110 are 
repetitively executed. In this case, if the image blur com 
pensation mode is reversed and latched in step 108, since the 
latched operation is effective when the flow returns to step 
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105 later, the image blur compensation mode set in step 105 
is ignored. However, if it is detected in step 107 again that 
the Switch SWIS is ON, the image blur compensation mode 
is reversed again and latched in step 109. 

If it is determined in step 109 that the switch SW1 is ON, 
the flow jumps to Step 121. In Step 121, the camera micro 
computer CCPU communicates with the lens microcom 
puter LCPU to receive information such as the focal length, 
AF sensitivity, full-open f-number, and the like of the lens. 
In Step 122, the image blur compensation mode Set in Step 
105 or 108 is checked. If the mode is OFF, the flow jumps 
to step 124; otherwise, the flow advances to step 123. 

In Step 123, a command for Starting image blur compen 
sation is transmitted to the lens LNS. This command serves 
as a command for Starting the operation when the image blur 
compensation mechanism is inactive, or Serves as a com 
mand for maintaining the current State when the image blur 
compensation mechanism is active. In Step 124, the pho 
tometry means AESNS in FIG. 15 measures an object 
luminance. In Step 125, a combination of the Shutter Speed 
and aperture value are calculated in correspondence with the 
photometry result and the AE mode set in step 105. 

In step 126, an AF in-focus history is checked. If an 
in-focus State has already been achieved in the one-shot AF 
mode, the flow jumps to step 129 without executing the AF 
operation; otherwise, the flow advances to Step 127. 

In step 127, the focus detection means AFSNS in FIG. 15 
performs focus detection, and calculates a defocus amount 
and a lens driving amount. In Step 128, the lens driving 
amount is transmitted to the lens microcomputer LCPU, thus 
issuing a focus driving command. 

In step 129, the state of the Switch SW2 is detected. If the 
switch SW2 is OFF, the flow returns to step 109, and steps 
121 to 129 are repetitively, executed. 

If it is determined in step 129 that the switch SW2 is ON, 
an exposure Sequence in Step 141 and Subsequent Steps is 
executed. 
More Specifically, in Step 141, the camera microcomputer 

CCPU transmits a stop command for Stopping the focusing 
operation and an aperture down command based on the 
aperture value calculated in Step 125 to the lens microcom 
puter LCPU. In step 142, a known mirror up mechanism (not 
shown) is driven to retract a mirror. In step 143, the shutter 
SH is controlled on the basis of the shutter speed calculated 
in step 125. In step 144, the camera microcomputer CCPU 
transmits an aperture return command to the lens micro 
computer LCPU. In step 145, a mirror return operation is 
performed. In step 146, the drive means DR in FIG. 15 is 
driven to perform a film feed operation and a shutter charge 
operation. 

In step 147, the drive mode is checked. If the drive mode 
is the single photography mode, the flow returns to step 109. 
In this state, if the Switch SW1 is kept ON, the operations in 
Step 121 and the Subsequent Steps are executed again. On the 
other hand, if the drive mode is the continuous photography 
mode, the flow returns to step 129. In this state, if the Switch 
SW2 is kept ON, the operations in step 141 and Subsequent 
StepS are executed to perform continuous photographing 
operations. 
The operation of the lens microcomputer LCPU incorpo 

rated in the lens LNS will be described below with reference 
to the flow chart in FIG. 19. 

Referring to FIG. 15, when the mode dial DLMOD is 
turned from the lock position to another position, a power 
Supply Voltage is Supplied from the camera power Supply 
BAT to the respective circuits in the lens via the line VL, and 
the lens microcomputer LCPU Starts execution of a program 
in Step 201 and Subsequent StepS. 
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In step 202, all control flags and variables set in the RAM 
in the lens microcomputer LCPU are initialized and cleared. 
In step 203, it is checked if the lens communication com 
mand (corresponding to step 121 in FIG. 18A) has been 
received from the camera main body CMR. If YES in step 
203, the flow advances to step 204 to transmit data inherent 
to the lens stored in the lens microcomputer LCPU and the 
operation states of the actuators. On the other hand, if NO in 
step 203, i.e., if the switch SW1 is OFF, the flow returns to 
Step 202, and the control Stands by in an initial State. 

In step 205, it is checked if the image blur compensation 
start command (corresponding to step 123 in FIG. 18A) has 
been received from the camera main body CMR. If YES in 
step 205, the flow advances to step 206, and image blur 
compensation is performed by driving the image blur com 
pensation actuator IACT. On the other hand, if NO in step 
205, the flow jumps to step 207. 

In step 207, it is checked if the focusing driving command 
(corresponding to step 128 in FIG. 18B) has been received 
from the camera. If YES in step 207, the flow advances to 
step 208 to drive the focusing motor FMTR. On the other 
hand, if NO in step 207, the flow jumps to step 211. 

In Step 211, it is checked if the focusing Stop command 
(corresponding to step 141 in FIG. 18B) has been received 
from the camera main body CMR. If YES in step 211, the 
flow advances to Step 212 to forcedly Stop the focusing 
motor FMTR. On the other hand, if NO in step 211, the flow 
jumps to Step 213. 

In Step 213, it is checked if the aperture down command 
(corresponding to step 141 in FIG. 18B) has been received 
from the camera. If YES in step 213, the flow advances to 
step 214 to drive the aperture control stepping motor DMTR. 
On the other hand, if NO in Step 213, the flow jumps to Step 
215. 

In Step 215, it is checked if the aperture return command 
(corresponding to step 144 in FIG. 18B) has been received 
from the camera. If YES in step 215, the flow advances to 
step 216 to drive the aperture control stepping motor DMTR 
in the reverse direction, thereby returning the aperture to a 
full-open state. On the other hand, if NO in step 215, the 
flow jumps to step 217. 

In Step 217, it is checked if the image blur compensation 
stop command (corresponding to step 110 in FIG. 18A) has 
been received. If YES in step 217, the flow advances to step 
218 to return the image blur compensation actuator IACT to 
the origin, and then stop the actuator. If NO in step 217, the 
flow returns to step 203. 

According to the above-mentioned flows, the camera 
automatically Selects the image blur compensation mode 
(i.e., whether image blur compensation is performed or not) 
in correspondence with the photography mode Set by a 
photographer, and the photographer can change the Selected 
image blur compensation mode as needed. 
<Sixth Embodiment> 

In the fifth embodiment described above, the is camera 
automatically discriminates and Sets an image blur compen 
sation mode (ON/OFF) in correspondence with a selected 
photography mode, and a photographer can reverse the 
ON/OFF state of the image blur compensation mode by 
operating the image blur compensation changeover Switch 
SWIS as needed. 
On the other hand, in the sixth embodiment to be 

described below, the camera discriminates, independently of 
the photography mode, if an image blur exceeding an 
allowable amount is generated during exposure, and auto 
matically changes over the ON/OFF state of the image blur 
compensation mode. In addition, the image blur compensa 
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tion mode can be changed from an automatic changeover 
mode to an always ON or OFF mode by an operation of the 
Switch SWIS by the photographer. 

FIG. 20 shows the operations of the sixth embodiment. An 
image blur compensation flag ISFLG is Set in the lens 
microcomputer LCPU. The flag ISFLG is classified into 
three States, and the control is made to Set the following 
modes: 

When ISFLG is “3n (n is 0 or a natural number)”, the 
ON/OFF state of the image blur compensation is auto 
matically changed over; 

When ISFLG is “3n+1, the image blur compensation is 
always ON; and 

When ISFLG is “3n+2, the image blur compensation is 
always OFF. 

FIG. 21 ShowS operation members and display means on 
a single-lens refleX camera according to the Sixth embodi 
ment of the present invention. The difference from the fifth 
embodiment is that the display means DISP and the image 
blur compensation mode display portion D6 in the fifth 
embodiment are respectively replaced by DISP2 and D26. 
The operation method and effects of the camera of the 

sixth embodiment will be explained below with reference to 
FIGS. 20 and 21. 
When the mode dial DLMOD is set at a position other 

than the lock position, the flag ISFLG in FIG. 20 is initial 
ized to “0” independently of the photography mode, and the 
image blur compensation mode is Set in an automatic 
changeover mode. Then, “ISAuto' is displayed on the 
display portion D26 in FIG. 21. 
When the image blur compensation changeover button 

BTIS is depressed once, “1” is added to the flag ISFLG, the 
image blur compensation mode is set in an always ON 
mode, and “IS” is displayed on the display portion D26 
When the button BTIS is depressed once again, “1” is 
further added to the flag ISFLG to yield “2', the image blur 
compensation mode is Set in an always OFF mode, and no 
display is made on the display portion D26. When the button 
BTIS is depressed still another time, the image blur com 
pensation mode is restored to the automatic changeover 
mode as an initial State. Thereafter, each time the button 
BITS is depressed, the image blur compensation mode is 
Sequentlially changed over. 
Even in the image blur compensation alwayS ON mode, 

image blur compensation is actually performed only while 
the Switch SW1 is ON upon depression of the release button 
BTLS to the first stroke position. 
The operation of the camera microcomputer CCPU in the 

sixth embodiment will be described below with reference to 
the flow charts in FIGS. 22A and 22.B. 

In step 202 after step 201, all control flags and variables 
set in the RAM in the camera microcomputer CCPU are 
cleared and initialized. In step 203, the state of the main 
Switch SWMN is detected to check if the lock state of the 
mode dial DLMOD is released. If NO in step 203, the flow 
returns to step 202; otherwise, the flow advances to step 204. 

In Step 204, the State of the photography mode Selection 
Switch SWMOD is detected to recognize the selected pho 
tography mode, and the recognized photography mode num 
ber is stored in a predetermined register. In step 205, the AE 
mode, AF mode, drive mode, and image blur compensation 
mode are Selected and Set in correspondence with the mode 
set in step 204. 

Since the above-mentioned image blur compensation flag 
ISFLG is initialized to “O'” in step 202, the image blur 
compensation mode is Set in the automatic changeover mode 
according to FIG. 20 at that time. 
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In step 206, the modes set in steps 204 and 205 are 
displayed on the display means DisP2. In step 207, the state 
of the image blur compensation changeover Switch SWIS is 
detected. If the Switch SWIS is OFF, the flow jumps to step 
209; otherwise, the flow advances to step 208 to add “1” to 
the image blur compensation flag ISFLG. 

In step 209, the state of the switch SW1 is detected. If the 
switch SW1 is OFF, the flow advances to step 210 to 
transmit a command for Stopping the image blur compen 
sation to the lens LNS. This command Serves as a command 
for Stopping the operation when the image blur compensa 
tion mechanism is active, or Serves as a command for 
maintaining the current State when the image blur compen 
sation mechanism is inactive. Thereafter, the flow returns to 
step 203 

While the switch SW1 is OFF, steps 203 to 210 are 
repetitively executed. In this case, if the flag ISFLG is 
updated in Step 208, the updated image blur compensation 
mode is set when the flow returns to step 205 later, and 
Subsequently, displayed data are updated in Step 206. 

If it is determined in step 209 that the switch SW1 is ON, 
the flow jumps to Step 221. In Step 221, the camera micro 
computer CCPU communicates with the lens microcom 
puter LCPU to receive information such as the focal length, 
AF sensitivity, full-open f-number, and the like of the lens. 
In step 222, the photometry means AESNS measures an 
object luminance. In Step 223, a combination of the Shutter 
Speed and aperture value are calculated in correspondence 
with the photometry result and the AE mode set in step 205. 

In step 224, a code ISCD for discriminating whether or 
not image blur compensation is performed Is calculated by 
the following equation: 

ISCD-ISFLG-3*INT(ISFLG/3) 

where ISFLG is the value set in step 208, and INT represents 
a calculation for converting a value into an integer. Thus, 
ISCD in the above equation represents the remainder 
obtained when ISFLG is divided with 3. More specifically, 
since ISCD=0,1, and 2 respectively correspond to ISFLG= 
3n, 3n+1, and 3n+2 (n=0, 1, 2, . . . ), the image blur 
compensation modes are Set as follows with reference to 
FIG. 20: 

When ISCD=0, the automatic changeover mode; 
When ISCD=1, the always ON mode; and 
When ISCD=2, the always OFF mode. 
In step 225, the above-mentioned code ISCD is checked. 

If “ISCD=2', the flow jumps to step 229, and image blur 
compensation is not performed. If “ISCD z2, the flow 
advances to step 226. In step 226, the code ISCD is checked, 
and if “ISCD=1, the flow jumps to step 228 to transmit an 
image blur compensation start command to the lens, thus 
performining image blur compensation. On the other hand, if 
“ISCD Z1”, i.e., “ISCD=0”, the flow advances to step 227. 

In step 227, it is checked if there is a possibility of an 
image blur. In a still camera which uses a film of a 35-mm 
format, it is normally considered that the hand Shake limit 
Speed is 1/(focal length). More specifically, if the following 
relation is Satisfied, there is a possibility of an image blur due 
to a hand Shake: 

where t (Sec) is the shutter speed, and f(mm) is the focal 
length. Thus, in Step 227, hand Shake discrimination is 
performed using the above relation Note that a constant Co 
in step 227 is “Co-1 in the above relation, but may assume 
a different numerical value as needed. 

15 

25 

35 

40 

45 

50 

55 

60 

65 

24 
If YES in step 227, a command for starting image blur 

compensation is transmitted to the lens LNS in step 228. 
This command Serves as a command for Starting the opera 
tion when the image blur compensation mechanism is 
inactive, or Serves as a command for maintaining the current 
State when the image blur compensation mechanism is 
active. 
On the other hand, if NO in step 227, the flow jumps to 

Step 229, and an image blur compensation Start command is 
not output. In step 229, an AF in-focus history is checked. 
If an in-focus State has already been achieved in the one-shot 
AF mode, the flow jumps to step 232 without executing the 
AF operation; otherwise, the flow advances to step 230. 

In step 230, the focus detection means AFSNS performs 
focus detection, and calculates a defocus amount and a lens 
driving amount. In Step 231, the lens driving amount is 
transmitted to the lens microcomputer LCPU, thus issuing a 
focus driving command. 

In step 232, the state of the Switch SW2 is detected. If the 
switch SW2 is OFF, the flow returns to step 209, and steps 
221 to 231 are repetitively executed. 

If it is determined in step 232 that the switch SW2 is ON, 
an exposure Sequence in Step 241 and Subsequent Steps is 
executed. 
More Specifically, in Step 241, the camera microcomputer 

CCPU transmits a stop command for Stopping the focusing 
operation and an aperture down command based on the 
aperture value calculated in Step 223 to the lens microcom 
puter LCPU. In step 242, a known mirror up mechanism (not 
shown) is driven to retract a mirror. In step 243, the shutter 
SH is controlled on the basis of the shutter speed calculated 
in step 223. In step 244, the camera microcomputer CCPU 
transmits an aperture return command to the lens micro 
computer LCPU. In step 245, a mirror return operation is 
performed. In step 246, the drive means DR in FIG. 15 is 
driven to perform a film feed operation and a shutter charge 
operation. 

In step 247, the drive mode is checked. If the drive mode 
is the single photography mode, the flow returns to step 209. 
In this state, if the Switch SW1 is kept ON, the operations in 
Step 221 and the Subsequent Steps are executed again. On the 
other hand, if the drive mode is the continuous photography 
mode, the flow returns to step 232. In this state, if the Switch 
SW2 is kept ON, the operations in step 241 and Subsequent 
StepS are executed to perform continuous photographing 
operations. 

Note that the operation of the lens LNS in the sixth 
embodiment is the same as that of the lens LNS in the fifth 
embodiment shown in FIG. 19, and a detailed description 
thereof will be omitted. 

According to the above-mentioned flow, when the locked 
state of the main Switch SWMN is released and a photog 
raphy mode is Selected, the image blur compensation mode 
is Set In the automatic changeover mode. In this mode, an 
image blur amount during exposure is estimated, and it is 
checked if the image blur compensation is necessary. 
Furthermore, when a photographer operates the image blur 
compensation changeover Switch SWIS, the image blur 
compensation mode can be changed over from the automatic 
changeover mode to the always ON or OFF modes 
<Seventh Embodiment> 
A hand Shake causes an image blur during exposure 

described in the Sixth embodiment, and also disturbS accu 
rate framing. In this case, the discrimination criteria for 
determining whether or not image blur compensation is 
necessary include only the hand Shake amplitude and the 
focal length of the photographing lens. 
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In the seventh embodiment of the present invention to be 
described below, an image blur amplitude maximum value 
in a predetermined period of time is detected based on the 
hand Shake amplitude in the predetermined period of time 
and the focal length of the photographing lens, and an image 
blur compensation ON/OFF mode is automatically set in 
correspondence with the detected value. In addition, the 
mode can be changed by a photographer. 

FIGS. 23A and 23B show block diagrams of a camera 
operation of the camera microcomputer CCPU in the sev 
enth embodiment of the present invention. Since this flow is 
substantially the same as that (FIGS. 22A and 22B) of the 
sixth embodiment except that step 323 is inserted between 
steps 223 and 224 and step 227 is replaced by step 327, the 
Same reference numerals denote the same Steps and a 
repetitive description thereof will be avoided. 

If it is determined in step 209 that the switch SW1 is ON, 
a lens communication, photometry, and exposure calculation 
are performed in steps 221 to 223. 

In Step 323, an integrated value 0A of a hand Shake 
displacement 0 is calculated by the following equation: 

6AV2 = X. (92 

Note that the hand shake displacement 0 is hand shake 
angular displacement data, which is obtained in Such a 
manner that a hand Shake angular Velocity signal detected by 
the hand shake sensor GR in the lens is received via the lens 
microcomputer LCPU, and the received signal is Subjected 
to a calculation Such as an integration. On the other hand, 
“t=0” represents the current time, and “t=-At” represents a 
time in the past returned from the present by At. 

Therefore, 0A in the above equation is obtained by 
integrating Squares of the hand Shake angular displacements 
0 for the time At, and represents a time average value of the 
absolute value of the hand Shake angular displacement. 
More Specifically, in this step, the amplitude of a hand Shake 
during the predetermined time At is calculated. 

In step 224, the image blur compensation code ISCD is 
calculated. If it is determined in step 225 that “ISCD=2', 
i.e., the image blur compensation always OFF mode is 
detected, the flow jumps to step 229. 

If it is determined in step 226 that “ISCD=1”, i.e., the 
image blur compensation alwayS ON mode is detected, the 
flow jumps to step 228. 

Step 327 is executed when “ISCD=1”, i.e., in the image 
blur compensation automatic changeover mode. In Step 327, 
it is checked if a product of the hand Shake integrated value 
0A calculated in Step 323 and the focal length f is larger 
than a predetermined discrimination level C. If YES in step 
327, it is determined that image blur compensation is 
necessary, and the flow advances to Step 228; otherwise, the 
flow jumps to step 229. 

Note that the operation of the lens LNS in the seventh 
embodiment is the same as that of the lens LNS in the fifth 
embodiment shown in FIG. 19, and a detailed description 
thereof will be omitted. 

According to the above-mentioned flow, when the locked 
state of the main Switch SWMN is released and a photog 
raphy mode is Selected, the image blur compensation mode 
is Set in the automatic changeover mode. In this mode, 
whether or not image blur compensation is necessary is 
discriminated based on a hand Shake caused by a photog 
rapher and the focal length of the photographing lens. 
Furthermore, when a photographer operates the image blur 
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compensation changeover Switch SWIS, the image blur 
compensation mode can be changed over from the automatic 
changeover mode to the always ON or OFF mode. 

Note that necessity/unnecessity of image blur compensa 
tion in the image blur compensation automatic changeover 
mode in the seventh embodiment may be determined based 
on only the focal length of the photographing lens. This is 
because the amplitude absolute values of hand Shakes of 
men can be assumed to be almost constant although they 
have slight personal differences. 
<Eighth Embodiment> 

In the eighth embodiment of the present invention to be 
described below, the features of the sixth and seventh 
embodiments are combined, and FIG. 24 shows the opera 
tions of the eighth embodiment. 

Referring to FIG. 24, when the mode dial DLMOD is set 
at a position other than L, an initial image blur compensation 
mode corresponding to each photography mode is Set to be 
a mode described in the rightmost column in FIG. 24. The 
contents of the image blur compensation modes shown in 
FIG. 24 are the same as those described in the sixth 
embodiment. Each time the image blur compensation 
changeover button BTIS of the camera is depressed, the 
image blur compensation mode is changed over, as shown in 
FIG. 24. 

FIGS. 26A and 26 show a flow chart of the operation of 
the camera microcomputer CCPU in the eighth embodiment 
of the present invention. This flow is substantially the same 
as the flow of the sixth embodiment shown in FIGS. 22A and 
22B except that step 404 is added between steps 204 and 
205. 
More Specifically, in the Sixth embodiment, an initial 

value of the flag ISFLG for determining the image blur 
compensation mode is always “0” independently of the 
photography mode. However, in the eighth embodiment, 
when the photography mode is detected in Step 204, one of 
predetermined values “0”, “1”, and “2” is set in the flag 
ISFLG on the basis of the table shown in FIG.24 in step 404. 
In Step 205, an image blur compensation mode correspond 
ing to the value set in step 404 is selected. In step 206, the 
Selection result is displayed. 

In Step 207 and Subsequent Steps, as in the Sixth 
embodiment, each time the Switch SWIS interlocked with 
the image blur compensation changeover button BTIS is 
turned on, the value of the flag ISFLG is updated to change 
over the image blur compensation mode. 
AS described above, in the eighth embodiment, Since 

image blur compensation modes Suitable for photography 
modes are further finely Set, the operability of the camera 
can be further improved. 
Of the fifth to eighth embodiments described above, the 

Sixth and eighth embodiments are those unique to a still 
camera, but the fifth and seventh embodiments can be 
applied to a movie camera, as a matter of course, In this case, 
the main Switch SWMN and the mode Switch SWMODE for 
Selecting a photography mode in FIG. 15 have the same 
functions as those of the still camera, the Switch SW1 can be 
replaced by a Standby Switch for Starting an image display on 
an electronic view finder, and the Switch SW2 can be 
replaced by a recording Start Switch. 

In each of the above embodiments of the present 
invention, an image blur compensation method is an optical 
method attained by displacing a portion of an imaging 
optical System. However, the present invention can be 
applied to a method of performing image blur compensation 
by image Signal processing of an image Sensor. 

According to each of the above embodiments, the camera 
automatically determines an optimal image blur compensa 
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tion mode in correspondence with a photographing 
condition, and when the determined image blur compensa 
tion mode is to be changed, the mode can be changed in 
response to an operation of the image blur compensation 
mode changeover Switch SWIS by a photographer. In a 
normal photographing operation, a photographer need not 
perform a troublesome Setting operation of the image blur 
compensation mode, and can change the mode in correspon 
dence with a his or her will, thus providing an image blur 
compensation apparatus with good operability. 
AS described above, according to the fifth to eighth 

embodiments of the present invention, a camera comprises 
image blur compensation mode Setting means for determin 
ing an active or inactive State of an image blur compensation 
means in accordance with a photographing condition which 
is Set by photographing condition Setting means for Setting 
a photographing condition used upon recording of an object 
image on a film or an image pickup element, and image blur 
mode changing means for changing the image blur compen 
sation mode Set by the image blur compensation mode 
Setting means, 

wherein the camera automatically determines an optimal 
image blur compensation mode for the Set photograph 
ing condition, and a photographer can change the 
image blur compensation mode as needed. 

Therefore, a photographer need not perform a trouble 
Some Setting operation of the image blur compensation 
mode, and can change the mode in correspondence with a 
his or her will. 

Part or all of the arrangement of the embodiment or claim 
may be arranged in another or Separate apparatuses. For 
example, a blur detection apparatus may be arranged in a 
camera main body, a blur correction apparatus in a lens 
barrel to be attached to the camera, and a controller for 
controlling these apparatuses in an intermediate adapter. 

The blur prevention means is not limited to one for 
directly preventing a blur, but may be one for generating an 
alarm message indicating the fact or possibility of a blur by 
means of light, Sound, or the like to a user, and indirectly 
preventing a blur. 

The blur detection means may comprise any of an angular 
accelerometer, an accelerometer, an angular velocimeter, a 
Velocimeter, an angular displacement meter, a displacement 
meter, and a method of detecting a blur itself of an image as 
long as a blur can be detected. 

In addition to a shift optical System for moving an optical 
member in a plane perpendicular to the optical axis, the blur 
prevention means may comprise any of light beam deflec 
tion means Such as a variable apical angle prism, means for 
moving a photographing plane, means for correcting a blur 
by image processing, and the like as long as a blur can be 
prevented. 

The present invention can be applied to a lens-Shutter 
camera, a Video camera, an optical equipment other than a 
camera, and other devices in addition to the Single-lens 
refleX camera. When the present invention is applied to a 
Video camera, the operation during exposure of the camera 
in each of the above embodiments is performed during an 
image recording operation of the Video camera. 

The above embodiments or their technical components 
may be combined as needed. 

The individual components shown in Schematic or block 
form in the Drawings are all well-known in the camera arts 
and their Specific construction and operation are not critical 
to the operation or best mode for carrying out the invention. 

While the present invention has been described with 
respect to what is presently considered to be the preferred 

15 

25 

35 

40 

45 

50 

55 

60 

65 

28 
embodiments, it is to be understood that the invention is not 
limited to the disclosed embodiments. To the contrary, the 
invention is intended to cover various modifications and 
equivalent arrangements included within the Spirit and Scope 
of the appended claims. The Scope of the following claims 
is to be accorded the broadest interpretation So as to encom 
pass all Such modifications and equivalent Structures and 
functions. 
What is claimed is: 
1. An image blur prevention apparatus for use in prevent 

ing image blur in a photography apparatus, Said image blur 
prevention apparatus having (i) an operation state in which 
a predetermined image blur prevention operation is per 
formed in accordance with an output of a vibration detection 
Sensor, and (ii) an inoperation State in which the predeter 
mined image blur prevention operation is not performed, the 
photography apparatus having an optical System and a 
Shutter, Said apparatus comprising: 

determination means for determining whether the image 
blur prevention apparatus should perform the predeter 
mined image blur prevention operation in accordance 
with at least one of (i) an output of the vibration 
detection Sensor, (ii) a focal length of the optical 
System, and (iii) a shutter speed of the photography 
apparatus, 

operation Start control means which Starts the predeter 
mined image blur prevention operation of the image 
blur prevention apparatus in accordance with a prede 
termined operation of an operation portion when a 
judgment of Said determination means determines the 
operation State in which the predetermined image blur 
prevention operation of the image blur prevention 
apparatus is to be carried out, but does not start the 
predetermined image blur prevention operation of the 
image blur prevention apparatus regardless of the pre 
determined operation of the operation portion when the 
judgement of Said determination means determines the 
operation State in which the image blur prevention 
operation of the image blur prevention apparatus is not 
to be carried out; and 

control means which, when the photography apparatus is 
in an image recording operation State, and when the 
image blur prevention apparatus is carrying out the 
predetermined image blur prevention operation, and 
when a judgement of Said determination means is 
changed over from an operation State to a non 
operation State of the image blur prevention apparatus, 
prohibits the transition of the operation state of the 
image blur prevention apparatus in accordance with the 
changeover of the judgement of Said determination 
means, and holds the operation State of the image blur 
prevention apparatus at least until an image recording 
operation of the photography apparatus is completed. 

2. Apparatus according to claim 1, wherein Said operation 
Start control means controls the Start of the operation of the 
image blur prevention apparatus in accordance with the 
predetermined operation of the operation portion for Starting 
the image recording operation. 

3. A camera having an image blur prevention device for 
preventing image blur in a photography operation and 
operating in accordance with an output of a vibration 
detection Sensor which detects a vibration State of the 
camera, an optical System, and a shutter, Said camera com 
prising: 

determination means for determining whether the image 
blur prevention device should perform an image blur 
prevention operation in accordance with at least one of 
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(i) an output of the vibration detection Sensor, (ii) a 
focal length of the camera optical System, and (iii) a 
shutter Speed of the camera; 

operation Start control means which starts the image blur 
prevention operation of the image blur prevention 
device in accordance with a predetermined operation of 
an operation portion when a judgment of Said determi 
nation means determines the operation State in which 
the image blur prevention operation of the image blur 
prevention apparatus is to be carried out, but does not 
Start the image blur prevention operation of the image 
blur prevention apparatus regardless of the predeter 
mined operation of the operation portion when the 
judgement of Said determination means determines the 
operation State in which the image blur prevention 
operation of the image blur prevention apparatus is not 
to be carried out; and 

control means which, when the camera is in an image 
recording operation State, and when the image blur 
prevention device is carrying out the image blur pre 
vention operation, and when a judgement of the deter 
mination means is changed over from an operation State 
to a non-operation State of the image blur prevention 
device, prohibits the transition of the operation State of 
the image blur prevention device in accordance with 
the changeover of the judgement of Said determination 
means, and holds the operation State of the image blur 
prevention apparatus at least until an image recording 
operation of the camera is completed. 

4. Apparatus according to claim 3, wherein Said operation 
Start control means controls the Start of the operation of the 
image blur prevention apparatus in accordance with the 
predetermined operation of the operation portion for starting 
the image recording operation. 

5. An apparatus adapted for use with a camera image blur 
correction device which corrects an image blur in accor 
dance with an output of a vibration Sensor which detects a 
Vibration State of the apparatus, the camera having an optical 
System and a Shutter, Said apparatus comprising: 

determination means which determines whether the 
image blur correction device should perform an image 
blur prevention operation in accordance with at least 
one of (i) an output of the vibration detection Sensor, 
(ii) a focal length of the camera optical System, and (iii) 
a shutter Speed of the camera, 

operation State control means which starts the image blur 
prevention operation of Said image blur correction 
device in accordance with a predetermined operation of 
an operation portion when a judgment of Said determi 
nation means determines the operation State in which 
the image blur prevention operation of the image blur 
prevention apparatus is to be carried out, but does not 
Start the image blur prevention operation of the image 
blur prevention apparatus regardless of the predeter 
mined operation of the operation portion when the 
judgement of Said determination means determines the 
operation State in which the image blur prevention 
operation of the image blur prevention apparatus is not 
to be carried out; and 

a control device which, when the camera is in an image 
recording operation State, and when the image blur 
correction device is carrying out the image blur pre 
vention operation, and when a judgement of Said deter 
mination means is changed over from an operation State 
to a non-operation State of the image blur correction 
device, prohibits the transition of the operation State of 
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the image blur correction device in accordance with the 
changeover of the judgement of Said determination 
means, and holds the operation State of the image blur 
prevention apparatus at least until an image recording 
operation of the camera is completed. 

6. Apparatus according to claim 5, wherein Said operation 
Start control means controls the Start of the operation of the 
image blur prevention apparatus in accordance with the 
predetermined operation of the operation portion for Starting 
the image recording operation. 

7. Apparatus according to claim 5, further comprising 
changing means for changing the State of the image blur 
prevention device in accordance with an image recording 
condition, and wherein Said control device includes means 
for preventing, during an image recording operation, abrupt 
image blur by preventing Said changing means from chang 
ing Said State. 

8. Apparatus according to claim 7, wherein Said control 
device includes means for preventing, during the image 
recording operation, the abrupt image blur by preventing 
Said changing means from changing Said State in accordance 
with an image recording time. 

9. Apparatus according to claim 7, wherein Said changing 
means comprises means for in activating the image blur 
prevention device when the image recording time is shorter 
than a predetermined time. 

10. Apparatus according to claim 5, further comprising 
changing means for changing the State of the image blur 
prevention device in accordance with a focal length, and 
wherein Said operation means includes means for 
preventing, during an image recording operation, abrupt 
image blur by preventing Said changing means from chang 
ing Said State. 

11. Apparatus according to claim 10, wherein Said control 
device includes means for preventing, during the image 
recording operation, the abrupt image blur by inactivating 
the image blur prevention device when the focal length is 
Shorter than a predetermined value. 

12. Apparatus according to claim 5, wherein the image 
blur prevention device includes a movable portion, and 
wherein Said control device includes means for preventing, 
during an image recording operation, abrupt image blur until 
the movable portion moves to within a predetermined mov 
able range. 

13. An image blur prevention apparatus for use in pre 
Venting image blur in a photography apparatus, Said image 
blur prevention apparatus having an operation State in which 
a predetermined image blur prevention operation is per 
formed in accordance with an output of a vibration detection 
Sensor, and having an operation State in which the predeter 
mined image blur prevention operation is not performed, the 
photography apparatus having an optical System and a 
Shutter, Said apparatus comprising: 

determination means for determining whether the image 
blur prevention apparatus should perform the predeter 
mined image blur prevention operation in accordance 
with at least one of (i) an output of the vibration 
detection Sensor, (ii) a focal length of the optical 
System, and (iii) a shutter speed of the photography 
apparatus, 

operation Start control means which Starts the predeter 
mined image blur prevention operation of the image 
blur prevention apparatus in accordance with a prede 
termined operation of an operation portion when a 
judgment of Said determination means determines the 
operation State in which the predetermined image blur 
prevention operation of the image blur prevention 
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apparatus is to be carried out, but does not start the blur prevention apparatus having a State in which a prede 
predetermined image blur prevention operation of the termined image blur prevention operation is performed in 
image blur prevention apparatus regardless of the pre- accordance with an output of a vibration detection Sensor, 
determined operation of the operation portion when the Said apparatus comprising: 
judgment of Said determination means determines the 5 
operation State in which he predetermined image blur 
prevention operation of the image blur prevention 
apparatus is not to be carried out; and 

operation Start control means which Starts the predeter 
mined image blur prevention operation of the image 
blur prevention apparatus in accordance with a prede 

operation State transition control means which, when the termined operation of an operation portion; 
judgment of Said determination means is changed over 10 
upon performing the predetermined operation of the 
operation portion, changes over from one State to the 
other State among States in which the predetermined 
image blur prevention operation is performed and the 
predetermined image blur prevention operation is not 15 

Stop command Signal generation means which generates a 
Stop command Signal for Stopping the predetermined 
image blur prevention operation; and 

Stop control means which, when the photography appa 
ratus is not in an image recording operation State, Stops 

performed, when the photography apparatus is not in an 
image recording operation, and changes over the opera 
tion State of the image blur prevention apparatus in 
accordance with a change of the judgment of Said 
determination means, but, when the photography appa 
ratus is in the image recording operation, does not 
change over the operation State of the image blur 
prevention apparatus regardless of the change of the 
judgment of Said determination means, and holds the 
operation State of the image blur prevention apparatus 
at least until the image recording operation of the 
photography apparatus is completed. 

14. An image blur prevention apparatus for use in pre 
Venting image blur in a photography apparatus, Said image 
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the predetermined image blur prevention operation in 
accordance with a generation of the Stop command 
Signal by Said to Stop command a Signal generation 
means, but when the photography apparatus is in the 
image recording operation State, does not receive the 
Stop command Signal regardless of the generation of the 
Stop command Signal So as not to Stop the predeter 
mined image blur prevention operation and So as to 
continue the predetermined image blur prevention 
operation until at least the image recording operation of 
the photography apparatus is completed. 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 

corrected as shown below: 

COLUMN 11: 
Line 14, "an is" should read - -an--. 

COLUMN 13 : 
Line 49, "and" should read - -an--. 

COLUMN 1.4: 
Line 16, "hy" should read --by--; and 
Line 62, "1s" should read -- is -- . 

COLUMN 19 : 
Line 39, "State" should read -- state--. 

COLUMN 2 O : 
Line 33, "repetitively. " should read --repetitively--. 

COLUMN 21: 
Line 55, "is" should be deleted. 

COLUMN 23 : 
Line 31, "Is" should read -- is -- . 

COLUMN 24 : 
Line 54, "In" should read --in--. 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 

corrected as shown below: 

COLUMN 26 : 
Line 53, "course," should read -- course. --. 

COLUMN 3 O : 
Line 23, "in activating" should read - -inactivating--. 

COLUMN 31: 
Line 6, "he" should read - -the--. 

Signed and Sealed this 
First Day of May, 2001 

Zaaf’-34 
NCHOLAS P. GOOIC 

Attesting Officer Acting Director of the United States Patent and Trademark Office 

  


